A study was carried out to evaluate the effect of broiler breeder age on the development of the digestive tract of embryos and chicks. Fertilized eggs Cobb from 30 and 60 week-old broiler breeder was utilized in this experiment. The results showed that eggs from older (60 weeks of age) broiler breeders were heavier (p = 0.001) than those from younger (30 weeks of age) broiler breeder. In addition, older broiler breeder had larger (p = 0.001) embryos showing a higher yolk sac (p = 0.001) and higher gastrointestinal tract relative weight (p = 0.007) than those from younger broiler breeder. The activities of pancreatic lipase and trypsin enzymes were also higher in embryos from older broiler breeder than those from younger broiler breeder (p = 0.001 and p = 0.002, respectively). Nevertheless, at the seven-day-old chick, no difference was observed in relative weight of gastrointestinal tract or pancreatic lipase and trypsin activities between older and younger broiler breeder age. However chicks from older broiler breeder were heavier than those from younger broiler breeder (p = 0.005). These data suggest that broiler breeder age is important on grower and on the development of the gastrointestinal tract and pancreatic lipase and trypsin activities of embryo. However after one week of hatching the morphophysiological difference disappear.
INTRODUCTION
As the broiler breeder ages, it produces bigger ovarian follicles, which results in larger eggs with larger yolks. Therefore, eggs from older broiler breeders are heavier than those from younger broiler breeders. The increase in ovulation intervals is followed by an increase in egg size, as the same amount of yolk from hepatic synthesis is added to a lower number of follicles (Zakaria et al., 1983) . There is a high correlation between egg weight and chick weight at hatching (Wilson, 1991) .
Broiler breeder age also influences the time of incubation. Mather & Laughlin (1979) showed that eggs from older broiler breeders hatch first than those from younger broiler breeders, and this could be related to embryo development. Brake (1995) suggested that the higher level of protein in diet of younger broiler breeders results in thicker albumen, which decreases oxygen exchange, and also yolk sac absorption by the embryo. According with this author, 90% of the embryo energy comes from the oxidation of fatty acids, and low oxygen could delay this process and also the embryo development.
Some studies ) also showed differences in intestinal morphology between the embryo phase and after-embryo phase in chicks derived from broiler breeders of different ages. Turkeys poults from older breeders had higher villi height and higher capacity of metabolize glucose than poults from younger breeders, which suggests that birds from younger breeders are not fully adapted to the metabolic changes caused by post-hatching feed.
In this context, the objective of this study was to evaluate the effect of broiler breeder age on the weight of the organs of the gastrointestinal tract and enzymatic activity of pancreas in embryos at 20 days of incubation and seven-day-old chicks.
MATERIAL AND METHODS
Fertilized eggs from 30-week-old and 60-week-old Cobb-500™ broiler breeders were incubated at 37.8 o C and 60% moisture. On day 20 of incubation, 25 embryos of each broiler breeder age were sacrificed and gizzard + proventriculus + intestines, yolk sac, liver were weighed. The weight of each organ was expressed in absolute (g) and relative weight (%) of embryo weight. The pancreas of 30 embryos was also collected in order to evaluate enzymatic activity, with a pool of six pancreas as one experimental unit.
At hatching, chicks from broiler breeders of different ages (25 chicks from 30-week-old breeders and 25 chicks from 60-week-old broiler breeders) were weighed and placed in battery pens, and received water and feed (the diet was based on corn and soybean meal with 2,900kcal ME/kg and 22% crude protein) ad libitum. At seven day of age, ten chicks (5 from each broiler breeder age) were weighed, sacrificed and gizzard + proventriculus, liver, pancreas, intestine and yolk sac were weighed. The weight of each organ was expressed in absolute (g) and relative weight (%) of chick weight. The pancreas was collected to evaluate enzyme activity, with each pancreas as one experimental unit.
The pancreas tissue were immediately frozen in liquid nitrogen and stored at 70 o C freezer for analyses.
Enzymatic assay
Pancreas was homogenized in Ultra-Turrax in 500 mM Tris-HCl buffer containing 50 mM CaCl 2 (1:20 w/ v), pH 8.0, at 4°C. Homogenate was centrifuged under refrigeration (4°C) at 14,000 X g for 30 minutes. An aliquot of pancreatic supernatant was used for immediate lipase determination and remaining supernatant was frozen in liquid nitrogen and stored at 70°C freezer until determination of activity of the other enzymes.
Pancreatic lipase activity was assessed by titration (Tietz & Fiereck, 1966) , using the olive oil emulsion (SIGMA ® ) as substrate. The co-lipase used in this study was obtained from poultry pancreas. One unit of enzymatic activity was defined and expressed as the quantity of enzyme that release one mmol of fatty acid per minute.
Activation of pancreatic trypsinogen was accomplished by pre-incubation period with 0.08 units of Enterokinase (SIGMA ® ) for 30 minutes. After the activation, the trypsin activity was determined at 37°C in accordance with described by Kakade et al. (1974) using N-a-benzoyl-L-arginine-p-nitroanilide (L-BApNA, SIGMA ® ) as substrate. One unit of enzyme activity was defined and expressed as the quantity of enzyme that release one mmol of p-nitroanilide/min, at 37 °C.
Protein concentration was determined by the procedure of Hartree (1972) using bovine serum albumin as standard.
Statistical Analysis
The randomized experimental design was used, with 25 replicates for egg, embryo, proventriculus+gizzard, small intestine, liver, yolk sac and weight of chicks at hatching. For enzymatic activity 5 replicates of each experimental unit of pancreas were utilized. Data were analyzed by analysis of variance, using the General Linear Model (GLM) procedure of SAS (1998). A normality test was carried out to ensure that percentage values were similar in variance (p>0,05).
RESULTS AND DISCUSSION
Organ weight results from embryos at 20 days of incubation are shown in Table 1 . Except for absolute weight of the gastrointestinal tract and relative liver weight, all the results were affected by broiler breeder age. Vieira & Moran (1998) observed that the broiler breeder age influenced the development of many chicks organs after hatching. In addition, heavier embryos and yolk sacs were seen in eggs from older broiler breeders than eggs from young broiler breeders in the last week of incubation (Maiorka et al., 2000) . It was also reported that broiler breeder age also influenced the development of the intestinal tract of these birds after hatching.
The activity of pancreatic enzymes of embryos is shown in Table 2 . The results showed higher lipase and trypsin activities in embryos from older broiler breeders as compared to those from younger broiler breeders, which suggest that broiler breeder age affect morphology and physiology development of the intestinal tract during incubation.
The specific activities of carboxypeptidase A and chemotrypsin increase progressively from 16 th day of 66.25+9.7 70.12+11.0 0.469 1 -For the parameters associated to embryos and chicks at hatching, each value represents mean ± SEM of 25 samples, whereas each value of the parameters associated to seven-day-old chicks represents the mean ± SEM of 5 samples. 2 -Gizzard + Proventrículus + intestines. development of the embryo during the first two days of incubation.
Embryos from older broiler breeders have larger yolk sacs, which induce higher specific activity of some enzymes, as enzyme activity is dependent on the presence of substrate.
In the present study, chicks from older broiler breeders were heavier (p = 0.001) than those from younger broiler breeders. However, at seven days of age, no differences were observed in organ weight or enzyme activity between chicks coming from different broiler breeder. observe that, at hatching, embryos from older broiler breeders showed faster development of intestinal mucosa. However, did not observe any differences in the intestinal mucosa of chicks from different broiler breeder ages after feeding.
Chicks body weight in the present experiment was influenced by broiler breeder age (p = 0.005). Chicks from older broiler breeders were 20.2 g heavier than those from younger broiler breeders at 7 days of life ( Table 1 ), suggesting that for each 1 g of weight difference at hatching, there is a 5.25g weight difference at seven day of age. Gonzales et al. (1994) and Vieira & Moran (1998) asserted that body weight difference at hatching, caused for broiler breeder age, increases with the age of broiler.
CONCLUSIONS
Broiler breeder age influenced visceral development, as well enzymes activity of the pancreas during embryonic phase. Embryos from older broiler breeders had higher intestinal tract development as compared to those from younger broiler breeders.
At seven day of age, viscera size and enzyme activity of broilers from broiler breeders of different ages were not different. incubation until the second day post-hatching as reported by Kulka & Duskin, (1964) and Marchaim & Kulka, (1967) . Escribano et al. (1988) observed that lipase activity on yolk sac membrane of turkey embryos was present on the 7 th day of incubation, and that this activity increased until hatching, but reducing after 4 days of life. The opposite occurred with pancreatic lipase activity, which increased linearly up to the 16 th day after hatching. According to Mather & Laughlin (1979) , broiler breeder age influences the duration of incubation, and this could be related to the higher
